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<%+ 1(�	 R���� ��a)� ��0�JV , ��� �'6   ̀ �*) �*'�/ �J(� 1376  �*)� . �,� `0*xZ 
 ���' &(J;	6J# <���  �� �#1359 �	 1391 �)�.  

- N/" $/�� )r(  

A(� ��#������ �����6 <%J@ WB" <��' P�" 7�,��� ��V� 7���%# �� ��7    $�%*#� &(�M*	 ,
�)�()  �*� �=�� �40� ��#  %*FD .  ̀ 0*� ����*' ,  ����*)71  *F�K#6     ��#%*9�, �4�*� &(�M*	

�������7  ���#�(U�� �� `�[� %F| <�(v ,#�:%F <��' P�" �/M	 �S	 1D  %*"� .   �0*	 P�*" 
��� RaD �)�)� ��#�(U�� �� �������  �.	�� �'P�"   �*)� <�*�'  1*' { ��0*x  1*D7   �*'

 &(' 7�'�q	 -�34�5� ��)�P�"  , <��'P�"   �0	 1��x,� �>?@ 65'�� ���� �0*V,.   �*!" ��
��0b	7 Z��'�� 65'�� P�"  �0	 , P�" <��' ��<�^% �#� =?�;��  �0*V, {����  1*'  *Q�'� �� 

R_ �# �� 1���� <��+� �� �0+ .��=4_ `�+��� )1890 (65'�� P�" Z��' J)�� , P�"   �0*	 �� 
1' 9�+� 1D �� �� �� _�% )��'� <��D �)�:  

.r n p n p= − −  

1D �� R_  r P�" ��'Z 7�B(B9 n  P�"��'Z  �J*)�7 p  *"P�   �0*	7  ,n.p    ,� �3x�*B	 �*/�
 �(U��P�" ��'Z  , �J)�P�" �)�  �0	. &���'�F'7 `�+��� <�^%�� ��7  &('P�" �J)� Z��' 

 ,P�" 0	5'��  �6  �(B�:����� 0V,.  
 �*J(� m5) 1}"�F| 7�k�� $�x ��     *8�@ 7%*'�� W��K*�� �*#6     W#�*D `0*� �*B(B9

��  '��%. �� C(?S	 ~0|��| 8�@ W#�D 7�KF(D ��#6 B(B9�   `0*� h*@�'    ����*� ��*q��
������ �� `0� ��8�B	 �� �0+. �)� �'�   `0*� ��8�B	 ����� �,�' 7�)��4�, `��3	 h*@�' 

 ����� ��q�� ���,� ����' �� 18�@71q(�" �� 7,    W��K*�� , 1*8�� ���,� �J(� W#�D P�*" 
��'Z �� ����' �0+.  K("��� �� ��� p���^�/� ��# P�"   �*' <��' P�*"    *F�K# \*��x ��  �0*	6 

�)� 1����) �� <��=�)�{  1'��0x   <��' P�" W��K�� 1D W��K�� h@�' *F�K#6   �� <��=�*)�
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�� 1����)  0+�{ �� &���7 �) �q"�7 1F�K# W��K�� 1'     �*| �J*) 1*' `�B�"� �' %(40	 ��#
 �FSF�8�@6 ��� CD ��� �qF�,   �*�  �0*	 W��K�� L.)  �0*+.  �*��x ��7   ��*#0k4� ��

R,�� 8�@ 7`0� ���6 p�(B�:� l'�	 `0� �)� <��' P�". &���'�F'7 ��    ��*S4 �� �*=^ R�0	
5'�� 7O��0b	6  P�" &('�J)� Z��' �)� �.[�  �0	 P�" ,    �*(U�� ,� &*�� &(' , 6*5'�� 

�>?@  1��x,��)� �����'. �)� ���^�/� <��' P�" �' K(" ���!�"�  �0	. 4��3� \.x6 �A(�7 
 P�"�J)� Z��'  P�" �' �'��'��'Z �)� ���!�"�  �0	 P�" , �3��,.  ���!�"�  �0	 P�"  K*("
5'��6  P�" �' �(B�:��J)� Z��' ���� . ��X�')1382(7  ��34�5�1 7��    �� 1*D ��� R�*A"

 �*� �/M�� ���!�"�  �0	 P�" �� <��' P�" -%�%F?'  �0*+.  &���'�*F'7      L*4�5� 1*' 1*V0	 �*'
<%+�D�7 �� �)� �3'�	 <��' P�":  

( ), ,er f p p M=  

- 0�1� )P(  

��!"6  �0	 �40�7  W(� R�� ,� �,%9 �� 1D �' R�0F@»��!"6 `0� ���%B�«    <�0*' j�*5�
  �0	 �?@ 7�)� �� �B� `0� �q9 -��((U	  �*D� �*�   *FD%   �*� R�*(' ,  %*��J"   1*D   �0*	

<%�%� �� �)� �40�. ��!"6 14��3� �� <��=�)� �'  �0	 �40� ��  �' R�0F@» *4��3�6  1*4��.�« 
�� R�(' �0+.  

. .M V PV=  

R_ �� 1D M 7���^ �� `0� �q9 V   ̀ 0*� ���*^ �@�) 7P  Q�*+Y  �*J(�  �*#7  ,Y 
	 m5)�)� �?� %(40.  

&(F}J#7 �)� ���^�(/M	  �0	 P�" �' K(" <��' P�" .   P�*" �*' ���^�(/M	 C��0@ �k�� ��
�)� �?Q�� Y4�Q�" %(40	  �0	 .%(40	 W��K�� �' * 8�@ W��K�� 1' 1V0	 �'6 ����' �� I�D * 

�0!F� 1' 18�@ ��#I�D �,�� , �8�B	 W��K�� <%+7 W#�D �#I�D �J(� m5) �� %'��.  
 �� ���(:' ���34�5� �� -�0AD CQ��7  0�*)� %F"���� )1373(  �*=(!" 7)1378(7  ,
 ��UX� , �",���D)1381(1' 7 �)��'   R��*�� ������ ��  �0	 P�" �' �kF�%B" �q9 �(/M	

1�Q����  �)� <%+.  R����J# , ����X)1390( 734�5� ��1 7��   �*)��' 1*'   �(/M*	 ��%*"�Z 
�Q����  �0	 P�" �' �4,�%F . R����J# , �?(�))1391 (K("7  *34�5� ��1 7��    �*)��' 1*'

�Q����  �0	 P�" �'  �0	 �(/M	%F.  
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 �(/M	 , �4�� ����' �(J#� 1' 1V0	 �'_ 7��*���� ��  �0	 P�" , ������� %+� P�" �' R 
34�5� ��6 �8�9 3)0	 YQ�+ �(/M	6     %*(40	 1*' �*X0�Q W*;' -���.�@� �.:" �4�� 

 �)��' �?Q�� Y4�Q�"%+< �)�.  �)� �F�=^YQ�+ �k�� �� 3)0	 ��#6 �4��   W��K*��
 �kF�%B"�)�. &���'�F'7   ���*' ��Q�+ �# , �40� �)�() R�0F@ 1' �# �kF�%B" �(U��

3)0	6 �� �4�� �)� <%+ 1���^ �!" .&���'�F'7 �?D �0x 1'7   1*'  �0	 P�" �' �/E� C��0@
 -�0X15'�� �� �� �� 1D ��  %�_)� <%+ 1���^ �!"���:  

( )( ), , , , , , , ,e
crP f gs gGDP P gM gEX g BD DEBT r

GDP
= 2  

- Q>M R1S)M(  

`0� �q97  1' 64KF�`0� ����' �� ������� RaD �(U�� O�7 _/� ��0Q��   ��V0*	��  �*"P 
����  �0	 P�" , <��' .�4�) �������  �!" O� ��7     �D�*9 R_ �*' ��'�*�� ����' ����+ 1D

�)�7 W#�D <��' P�" `0� �q9 W��K�� C(4� 1' �� %'�� .�   `0*� �*q9 W��K�� 7���x �
  �0	 P�" , �8�B	 W��K�� 1' �qF��� �0+. &(F}J#7  ��0*b	 1' 1V0	 �'   ���*���� ��*#7 

 ���^�(/M	 �kF�%B" �' K(" <��' P�"�)�. ���x ��7 V�0' ��:D &(�M	6    \*��x �� �*4,�
 �kF�%B" W��K�� , �4,� �#%' W��K�� 1' �KD�� O"�' �qF��� �0+.    -a(�*:	 �*(U��

@� ������ �� �kF�%B" �' ���^�(/M	 C��0@ 1?JV �� K(" ���5�)� .&���'�F'7  �*?D �0x 1'7 
-��.@ �kF�%B" �' �/E� C��0@ 1?JV �� ��� %":  

( ), , ,CrM f BD r Debt
GDP

=2  

 �D� 1��" &��  �I   $�*9 �kF�%*B" , <��' P�" &(' ��.	�� R���� ������ �� 1D �)�
 <%+�)�.  

- �/T= 7U	1� )BD(  

��:D 1V�0' �� ,� \��x * ���B�)� �� O"�' �KD�� �� \?Q  ̀ 0*� *  $�*x�'  �*�  �0*+ , 
h@�' W��K�� �kF�%B" �� ������ �� �0+. 
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- �#?" KW�	 )Gs( 

�� 634�5� �8�9 YQ�+ Z��%"� �4,� w�.:"  g0*Jq�  1*F�K#  ��*#  �*4,� ��  �*#  m5*) 
�(4�3� 1' %(40	 Y4�Q�" �?Q��7 1' R�0F@ Z��%"� �4,� �� _R m5)7 �� �!" 1���^  <%*+ 

, &�� �(U�� �3'�	 �� �(U�� ���q� tFV , P�" %+� ������� �� �!" 1���^ <%+ �)�.  

( ),Gs f dum gGDP=  

- (:?� KW�	 7� X"�� �.=/4 )DG(  

��� �� C?@ �#%' �4,� 1' O"�' �KD�� ��  ��#�0*AD ��  ̀ �*9  13*)0	  $�*x�'  R��*D 
��:D 1V�0' �� \��x �B�)��� �� O"�' �KD�� �)�{ &�� �(U�� �� ������ R���� �3'�	 

�� ��:D 1V�0' �� �!" 1���^ �)� <%+.  

( )Debt f BD=  

- 0�1� ���Y�")Pe(        

8�@ %+� P�"6  �*� �(/M	 ���!�"�  �0	 P�" �' �3��,  �0	 P�" \��x �� `0�  ����*^.   �*/�
p�((U	 ' �3��,  �0	 P�"�� -�0X 1=�, �' ���!�"�  �0	 P�" � ��(^. &���'�F'�" W��K�� 7P 

 1' `0� %+�XR��� �x �� �q��%	 -�0 LV0�  W��K��  �0	 P�"�� 0+   W��K*�� �*' , �
��'�� -���!�"� ���V  �0	 P�"Z �� �((U	 <%F�_  �0	 P�" %FD:  

( ),eP f P M= 2  

 ��34�5�6  7�8�9.)�S� ���'6 P�"    <��=�*)� �*A(� ����FA(� `%� �� ���!�"�  �0	
%+. `%� &�� ��7 �"P R�, �' ���!�"�  �0	 <��� �#�  ��#�+�^6      -�0*X 1*'  �0*	 P�*"

15'�� �� �� �� 1D �� %�_ 1' �)� �� %�_.       ���*' �*A(� ����F*A(� `%*� &(*J;	 ���'
 7R���� ������7�:;" ���_ 1' 1V0	 �'Z O(��D_- K	��0+7 =�, ��%3	6  1F(�'1'  �*)� _ *�%. 

 ���' 1=�, ,� <%+�D� ��#��(3� 1' 1V0	 �' , -�.)�S� �� G�1'  �*)�   -���*!�"� R��,_
%+ %(�M	 ���0	. GH)7  ���0	 -���!�"� �A(� `%� �� <��=�)� �'1' �)� %�_.  

( ) ( ) ( )e i

it t i

P P
P P

λ λ∞

= −

∆ ∆= −∑ 0
1  
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2.2 .'CE� ,-.��  

&�K(' 6�.+  �#�(U�� �"�F(Jx��" W��J" ���'1�.+ ��7     1*AB" �� 1*D ���*#�(U�� �/� C[�
<%A" <��,_ %"�7  �'0|��|�� �#��� %FD .p�,� `0J3�7  �� �#�(U�� �"�F(Jx��" �' 1.?v ���'

1�.+7 <��%"� V�� ��(^6    W�*?@ ��%*B� ��+ 1' �(U�� R_ R�F(Jx�) %*4�, ( �*)� .  %*F����
<��%"� V�� ��(^6 &(A(� `�J�9� &((3	 R�J# R�F(Jx�1   �*(U��     �� %*4�, ��%*B� ��*+ 1*'

�)� 1�.+. &�K(' 6�.+ �)� <%+ C(�A	 1?9�� ,� ��: ?9��6  �*=(D{  *?9��6  *�JD� . ��
?9��6 �=(D7 �� �9��x 1�.+ ����0J" ���Q�) �0+.  ���Q�) &��w-I��	� C��+ ��V  ���

 �+�|�(v , ,R�(' %FFDZ   &(*' 1�:'�, �'�,� �#�(U�� �*) .  �� �0*!F�  �*�V -I�*�	�  ���
W?� �)� ���#    �*�;A� �*�V 1' 1D  �*� <��*+�   %*FFD  �*AQ�|�(v �� �0*!F� ,   R�0*'

  1*@0Jq� �� �0*.@ , 15B" O� �� g,�+ ���' 1D �)� &�� -I��	�   �*�V -I�*�	� ��  , ���
5B" 1' �A^�'6  g,�+ �#��  %*+�' 1�*+�%" �0V, . *?9�� ��6  *�JD    &(*' 1�*:'�, �*'�,� 7�

R�(' �x�+ `�J�9� l��0	 -�0X 1' �#�(U�� �� �0+ . �*��      W*AD &(*(3	 1?b*:� &��*	
1AB" �� -I��	�7 -I�J�9� l��0	 &((3	 �F3�7 �)�: 

 hS.�&�K(' 6�.+ �� g,�+ �x�+ `aB�)� N��3	 �' �0+.  *?D -�0X 1'��0	 7 *� l
0	 `�J�9�� �'  n U��(�� � ��   %*��� �� <��=�*)� �' R�0	Z   ~�*8 1*'  �*)� ��,_ )V( t*"�27 

2006(.  

)1(  
( ) ( ) ( )

( ) ( ) ( )
( ) ( ) ( ) ( )

, ,..., ,..., ,...,

,..., ,..., ,...,

,..., ,..., ...

n n n

n n n

n n n n n

P x x x P x x x P x x

P x x x P x x x P x x

P x x x P x x x P x x P x−

=
=
=

1 2 1 2 2

1 2 2 3 3

1 2 2 3 1

  

J#  �0	 `�J�9� �F3�6 `�9 �#�(U��    �%*4�, ��%*B� ��+ 1' �(U�� �# `�J�9� ~�8
)�?@ (�)�7 �?X� &�� 1D �)�)� , &��	    ��*� &��*	  &�K*(' 6�.*+   �*)�)  , �"��*D��"

 7�0F+2001.(  

                                                           

1. Prior probability 
2. Jiang& Zhang 



228   �	�
�� ������� /���	  50����� � 1 ���� �1394 

 

1.2.2 .KL�& '!�" )*+( ��.-, )BCM( 

1AB" �#� >?@� ��'� )(�)�  ����^J�	 ,(� ^(�� �� ��(1F �#�  *' N?�;�1    1*���^ ��*D
�� 0+"% . �Q�) C9����>?@ 6AB" '(K�:B	 W;' ,� 1' &(�  �*�  �0*+:  *?9��6 D( *=�{ 

?9��6 �JD�.  
?9��6 D(=� ?9��6  j�x 6AB"�>?@ '(K� &�)� .� ���   6*AB" ���Q�*) 1?9�� & �*>?@ 

4,�(U	 �?@ ,� 1' 1((� �� %FD:  
1. ��'� ]3' $�9� �,%S��� �#� `%� C9��� ��)�  1*AB" j�x �� 1D  �*#�  *>?@� 

���� �0V,{  
2. ��'� 1AB" �Q�) �#� >?@� ,� �,�� �' ��^��)�' ���(K�&.  

 G��>?@ 6AB"7 � �� 1D�9��x 1?9�� &� �� 1AB" 7�0+ ��   �*#���0J" C��*+ �)�� 
��V v ���(AQ�| ��7 <�^ 1D p U��(pW?� , �#� x�+ CB�:� �'�,�� � R�A" ��� %#�.  

D 6?9��(=�  ��%F| �A	 1?9��(�)� <%+ C:  

'*M/4 R�:RZ��& F/�( �	 ()*+ '!�" ��.-,  

�1�.+ `%� O �� �# �� AB" %"�0	6 1�:'�,1 )D-map (  *AB" �*# , %+�'6  CB�*:�2 )I-

map(. 1AB" 1�:'�, 6AB" �� ' 1D �)�(R� �� U�� %FD(�#��� C��� �# 1' 1D    s�*3��, %*"�
1�:'�, %"� .� $�x ����k7 AB"6 ' CB�:�(R� �� U�� %FD(�#���  *A?� , %F�:# �%V 1D� 

R_ �J) 1' ���%" �0V, �# * U�� 1' 1V0	 �'(�#�� ���k * x�+ CB�:�� %"� . 1*AB" ��   1*D
AB" �#6 AB" �# , 1�:'�,6 AB" %+�' CB�:�6 C��D3 ��"(<% �� �0+.  

'*M/4 0�	:[!��\ ]1" ^��� K*+ � W1*_4(  

1AB" �#� >?@�  n������    40*?3� , �*?@ �*'�,� ���  �� *'(U�� &(    �,� ��*)� �*' �*#�
�?@ �'�� � Y;A�� FDF' g0" �� n�� -�0X 1' 1" %(���=^ R�� ��& �'�,� 1"0^ .'��( -�

' \5F� 1' �0'��(� R��  40*?3� , �?@ �'�,� ����� 1D %FD�     �,� g0*" ,� ��*)� �*' ��

                                                           

1. Dependence Map 
2. Independence Map 
3. Perfect Map 
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�?@ �'�� 1B.x %F'� �� %FFD: 1. 4I%�)�� ) ��B�*)���(1 {2. �( *)��2 .����   `I%�*)� %*F
���kF# �()�� ��"(<% �� ��� 1D �0+��?@ %F �'�� ��  %*+�' `0?3� �J) 1' �?@7 � *F3� 

>?@ ��V ��(�.  
�����?@ %F �'�� #F���k 4I%�)��      %*+�' �*?@ �J*) 1*' `0*?3� �� 15'�� 1D �)�7 

�F3� >?@ ��V $aQ ��(�.  
 �Q�) ���>?@ 6AB" '(K� �' -I�*�	� & *�� %    � �*'�,� -�0*X 1*' �*B( *)��  , %*+�' 

<��K^ �#�� pg0" �� 1D �?@ p�'�� 4I%�)�� %"� �'�%"0+ $�9 1AB" �� %.  

'*M/4 01&: [!��\ ^��� ��T4�Q � `���T4/�Q  

,%	 C9��� ��� &�>?@ 6AB" '(K� &'( #�*=� &( �   B�*:� �*'�,� -,�*=	(v , �( B�*:��( �
J" <��� R�A"� �0+ .����' -,�=	 &� �)�F+�� �`aB�) �#� x�+�  1*AB" ��  �*#�  *>?@� 

J#�(���� � .;A	(40?3� , �?@ �'�,� Y� B�:�(v , �( B�*:��(  4� 1*) 1*' � *(  �*�� C
�)� :1. ;A	 1'(' �'�,� Y(U�� &(� OJD �#�� %FD7 �F3�  B�*:� �'�,� 1' 1V0	 �'( �
v ,(B�:��(� �� � R�0	�  1D ��'�U�� O(B�:� -�0X 1' �(,� �� ���k�   ���� �*/� *� �

v , 15)�, �' �B�(B�:��(� �� �(/M	 R_ �' ����^ {2.  �^��U�� O(�x �� �B� � *� \ *� O
U��(,� 15)�, �� ���k� �/� �� ����^7 U�� �� W?� G�(  ��*8�  0*) 1' `,� ��   , �*)�

�(}(^%� �J"�' W( ��*A  �*�   0*+�{ 3.   *' -,�*=	(   40*?3� , �*?@ �*'�,� &�  B�*:�( , �
v(B�:��(x�+ `aB�)� �,�� �' ��  ,x�+ -I�J�9��  %*"���^�/� 1AB" �� ) "��*D��"� 

0F+ ,� 72001.(  

*M/4' 0���D :#�-��( ��"(- ()*+ '!�" �	 *M/4' =�%( 

� ����qF7 ��'� Jx�( R�F# �)��� 7���?J@ 3	 1'((�)�� ��.�@� &�  �*>?@ 6AB"  1*�Q���� 
�� �0+ .?9��6 ����'�� ��"�� 1��8� , $�9 C��+ 	I��	� R��D� �)� �' 1D��  *)�( R%

?X� $%# 1'� ���1 ��K� <%+ %"�. �����0� -I��	� &� <��%"� �� ^(�� ��    $%*# 1*D %FFD
BS	(<��%"� \ ^(�� R_ �)�#. U	((%.	 , �� C�>?@ 6AB" 4,�( 1' 1 �*>?@ 6AB" J�	 *(C  <%*+ 

                                                           

1. Abductive 
2. Deductive 
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��  �q"� -�34�5� ��)� �' %"�0	 "�.� , <%+� �!"� ^ -�0X(��7 [�sa 5'�,�� ��  *' 1D 1
),( 6? ,��	 Y�;�� %F| �M(�% ��   �*=9 �0+ �*�  %*FFD  ���0*� ,�  ��    \*��0	 1*' 1*D
J"� $�9 `%� �� %F)� �� FD%F.  

3	 �� G�((J# &6 k�:'�,� �#� ' &�J�(U�� &( 7�#��>?@ 6AB" '��'(F�  <%+� *AB" O6 
 {�)� C��D��� 1D 1�:'�, 6AB" O(���� s�B� X0�Q( " CB�*:� 6AB" -� *(K  �*)� .  �0*V,

' W?�(� ,� &U�(>?@ 65'�� 1AB" �� �� R_  R�*A" �� �#  �*�   , %*#�  R�%*B�   `aB�*)� W*?�
x�+� R�A" �� �� %#� )"��D��"� 0F+ ,� 72001.( 

  

 5C�2 .54�= ()*+ '!�"  

�QM� :1���� \(BS	 ��#  

 1' 1V0	 �'�>?@ 6AB" C��D7  �� 1DW;'   ��#&(A(�  ���' 7%+ <��� W��J"�'�(�)� 
 1'�>?@ 6AB" &�K('7 �40?3� , �?@ �'�,�7 �4I%�)� g0" �� 1D %"�7 9� $  �*)�(� �'�,� ,

�� �=9  0+"% .      `0*X� 1*' 1*V0	 �*' K*(" �AQ�| �'�,� , �(B�:��(v , �(B�:� �'�,�
 �)� ���' <%+�D��>?@ 6AB" �� jaX� &�K(' %"0+ .R�J#  �� 1D �0x �*>?@ 6AB"   C*��D

 , <��' P�" ,  �0	 P�" &(' 7�)� <%#�A� C'��     �0*	 , �*?Q�� Y4�*Q�" %(40	 &(F}J#
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5'��6 �0V, 1��x,� ����.  ��_ �*AQ�|�(v ���Q�) �' �5'�,� &(F| 1D �q"   R�0*'  6*AB"
�>?@ �J) �� W?� 7���� -���U� &�K(' %(40	 �'  �0	 �� , �?Q�� Y4�Q�"     P�*" �*'  �0*	

$�9 <��' �� �0+ .P�" <��' K(" �� ��S4 ��0b	 �' �kF�%B"  �(/M*	 7���� � �*�7  1*' 4� *(C 
��.	�� $�9 <%+ &(' �kF�%B" , P�" <��' �� 7R���� W?� �� �J) P�" <��' 1' �kF�%B" 
$�9 <%+ �)� .5'��6 &(' Z��%"� �4,� , %(40	 Y4�Q�" �?Q��  1��x,� K(" �*)�   �*# ,

%"��� �(/M	  �0	 P�" �' ,� . 1D �q"_ �� �4,�4,� Z��%"� %(40	 �' �?Q�� Y4�Q�"   GH*) ,
P�" �'  �� W?� 7�)� ���^�(/M	  �0	�4,� Z��%"� �)� <%+ $�9  �0	 P�" �' .&(F}J#7 
W?�     �*' �*4,� �#%*' 7��� P�" �' �kF�%B" ,  �0	 �' 1V�0' ��:D �(/M	 1' �0'�� ��#
7 �0	 7tFV ���q� �(U�� 7��� P�" �' <��' P�" ' -���.�@� �.:";%(40	 1' �X0�Q W 

 �0	 �' �?Q�� Y4�Q�"7  ���) ,��.	��  �� 1D ���#�>?@ 6AB"     �� �*�� 7%*"��� �0*V, C��D
�>?@ 6AB" &�K(' *  �� 1DW;'  �)� <%+ <��� j�+ %3' ��# * %"��%" �0V,7  ��_ �' 1D �q"

1�=^ `0X� <%+ $�9 7%"��� -���U� <%+ %"�.  

3 .a-��" � b��  

�� ����6  h9�.��>?@ 6AB" �� &�K(' ?9��6 �JD� -�0X 1' 1�:'�, �'�,� �0	�  `�*J�9� l
x�+� ��'� U�� �#(' 1�.+ �� �(� R�� �0+ .F}J#(��' 7&� U�� �#(4,%V �� �0	 ��� l

`�J�9� �#� x�+� 1D ���� �0V,7 �#��%B� 1' 1V0	 �'� %4�, )�?@(7   *� 1.*)�S��   0*+� 
)"��D��"� 0F+ ,�7 2001 .(��'�F'�� �� 7&��#������� 1?9�� &� �%@� �.+6 >?@� ' *(K� &
)I�J�9�- (3	((& �� �0+{ ��'� � 1' `0�9�� C9��� �#��%B� &� C�'%� �0+  �q"�:  

1.3 .,��_� K�_c� �:/�d�4  

 7�>?@ 6AB" �� �(U�� �# ��#��%B��� ��     �(3*8, %*F| �*� ,� 1' -��((U	 ��)� �' R�0	
1B.x �D C[� 7��D �%F'7 �)0��7 ����7 <�(v ,.      ��0*� ��*#�(U�� �(3*8, &(*(3	 ���'

�.+ �� �!" 71 6J#�#�(U��7 '1 P�" -�0X 1' 1D ���#�(U�� KV %"� %+� %X�� 1' 7 C�%.	
�� %"0+. GH)7  �#��%B� �" �� �� L	�� ���� 1' �D �� ��K�� %"0+.   ���0*J" �)� �' GH)

�(U�� �# �� &((3	  �0+ , �'R_ �:�+ ��B" R0��_  &((3	 �#�� +0�. GH)7   ��*)� �'
 �(38, �(U�� �# �:�+ ��B"R_ # ��� Y;A�   7�0*+  [*�sa     O*� ����� ��*(U�� �*^�
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5B"6   �(3*8, ,� ����� �(U�� &�� 7%+�' �:�+  �*)�  *5B" ,� ����� �*^� ,6   �*:�+
 �(38, 1) ����� �(U�� &�� 7%+�'�)� .&���'�F'7    �� 1*D ���*#�(U��  &�K*(' 6�.*+ ,� 

5B" O� ����� 7%"��� �4�96 �:�+ %"� R_ , ���� 7%"��� �(38, 1) 1D ���#,� �  *5B"6 
�:�+ %"� .�(38, &((3	 �� G� p`�J�9� l��0	 7�#  �(38, �� O� �#   1*V0	 �*' �#�(U��

�x�+ -I�J�9� 1' )'   �*?@ O*� C��%*9 �' �#�(U�� ��� ( *'   �*" O*JD 1  ��K*��Netica  
�� 1.)�S�  �0+ .`�J�9� &��       �*4�Q� 1*"0^�# R,%*' �*#�(U�� &(*A(� `�J�9� l��0	 �#

 1AB" �� �V��Q%F�:#.  

2.3 .,��_� R���M K�_c� �:  

1?9�� &�� ��7 �x�+ -I�J�9� 1' 1V0	 �' )    �*?@ O*� C��%*9 �*' �#�(U�� ���'(  l*��0	 7
p`�J�9�  �(38, �� O� �# �" OJD 1' �#�(U��  ��K��Netica  �*� 1.)�S�   �0*+ . ��'�*F'�&7 

��'� 38,(U�� �# �(4,%V 1�.+ �� ��   ���� �0*V, -I�*J�9� ��{ � *� 0	 -I�*J�9� &� *� l
� `�J�9�(A(U�� &(V��Q �4�Q� 1"0^ �# R,%' �#�� 1�.+ �� %"�      %*X�� -�0*X 1*' 1*D

' 1�.+ �� `�J�9�(� R�� 0+"%7 [�sa C�+ 7  `,%V ,1 �)0(� �>?@ 6AB" '(K� *34�5� &6 
&(' -I��	� �8�9 U��(  �0	 P�" ��' U��(�#��  �k�� 7��D1 '� �k�%�� %"��� ��.	��7   R�*A"

�� %#� .C�+ \'�5� 7� `�J�9� 7��  �0	 %+� P�" 1�F *� �� %*+�' 7/52   %*X��  `�*J�9� ,
�D  R_ R�0'3/47  %X���)� . Y;*A� ��%@�   � W*;' �� <%*+ *���  `,%*V &)  `,%*V17 

�)0(� (U�� �#(1' � 	�	(' �| 1' �)�� �� L(3� $��S"� �k"� *(� , �� *(k"�(U�� & *(�   ��0*�
�!" �)� . 1��" &�� �D�" 1D �)�  �I �� 1AB <�����)� <%+ C(�A	 <�^.  

3.3 .(e�= '*M/4 �	 K�&�TM 5�*�� # $	�%�& �� f�E9�&  

�(38, `�J�9� &((3	 �� G�     R��*D���, , �(*)�:9 C*(?S	 �� <��=�)� �' 7�(U�� �# ��#
�� ��.F�)� $%# �(U�� Z��'�� 7�k�� ��#�(U�� �� %�%V -�%#�A�  �0*+ .   C*(?S	 ��*��,�

0��_ C��+ �()�:9�(38, `�J�9� �((U	 R   N?�;� ��#0���F) �S	 ���^�/� ��#�(U��
�'� GH) ,    ��*' �*# 1D -�0X &�%' {�)� �!" ��0� g080� �' �#�(U�� &�� �(38, R���

  <%*+ 1�*+�� <�k" �'�/ �#�(U�� 6(B' 1D �4�9 �� 7�#�(U�� �(38, �� ���    <��� �*((U	 7%*"�
�� �0+ .`�J�9� �' -��((U	 &�� �/� 7GH) �(38, 1' �0'�� ��#   �*)��' $%# �(U�� ��#
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�� ��.F�)� , <%#�A� ����^�/� Z0S" ,   �0+) 7�0F+ , �"��D��"2001 .(   ����*^�/� Z0*S"
�)� -�0X &�%' $%# �(U�� �' �(U�� O� �(38, `�J�9� �((U	 :   `�*J�9� �*((U	 �� G�

�� <%#�A� 7�#�(U�� �� ��� �(38, �(38, w-I�J�9� 1D �0+  U�� ��*#    �*((U	 $%*# �*(
�)� <��D .�(38, �� O� �# `�9 R�A" �)� `�J�9� &���A(' ����� 1D �#    �*((U	 Z%*F#�

�)� �!" ��0� .�� �((U	 &�� %+�' �(B�:� �� G�@ ��V �� %"�0	.  
  

gex
low
medium
high

34.1
29.3
36.6

2.29 ± 2.3

dum
low
high

70.6
29.4

0.147 ± 0.28

gdebt
low
medium
high

28.9
36.8
34.2

2.02 ± 1.8

g s
low
high

47.1
52.9

-1.91 ± 1.7

gm2
low
high

45.0
55.0

1.91 ± 0.69

pe
low
medium
high

33.8
26.5
39.7

-3.89 ± 4.8

ggdp
low
high

51.4
48.6

0.0573 ± 0.73

cr/gdp
low
high

44.1
55.9

2.1 ± 1.1

p
low
high

47.3
52.7

23.3 ± 13

gbd
low
high

50.0
50.0

-738 ± 1400

r
low
medium
high

7.89
57.9
34.2

4.33 ± 9.8
  

5C� 3. ()*+ '!�" K�_c� R���M g-#1� $/�: 7� ,-.��  7_W�h4 ��:/�d�4  

�QM� :34�5�6 \BS� 

��F)�0� `,�: U	 �� G� *((  3*8, `�*J�9� �(� � *�  �*(U�� ��  �*4,� Z��%*"� 7� *F3�   `�*J@�
��F)�0�  W��K���4,� Z��%"� ������ ��7   *� <%#�*A��    1*D �0*+  �*:;"    %*+� P�*" �*(U��
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�' ������� `�J�9� 9/51  %X��I�' �(38, �� , `�J�9� �' GH) 1/48   %*X��  �(3*8, ��
���� &(��� �� ��(^. R_ �� G�7  �0	 P�" 7$%# �(U��7 `�J�9� �' 52  %X��  , I�*' �(38, ��

`�J�9� �' GH) 48  %X������ &(��� �(38, �� �� ��(^. '&���'�F7 ��    1*q(�" &(*F| R�0*	  
 ���^	 P�" �(U�� 1D0  � ,�4,� Z��%"� �# ��V  %"�  W��K*�� ,  �*4,� Z��%*"�    1*D 7��*���� ��

  *34�5� �� �*?Q�� Y4�Q�" %(40	 1' �4,� u��;� �.:" R_ YQ�+6 �9    1*���^ �*!" �� �*8
�� 7�)� <%+ %FFD��q�� C��0@ �� ��� %"�0	Z %+�' ������ ��  �0	 )C�+ 17 �)0(�(.  

 R�?U1. 7�@�-  /�d�4 iTM /� �:KW�	 �#?"  

KW�	 �#?" )gG( 0�1� N/" )P( 

                                �(U�� m5)`�J�9�  &(:� `�J�9�                            �(U�� m5)  

high %100  
Low 48% 

high 52% 

 

��F)�0�  ,�: U	 �� G�((38, `�J�9� �(� ��  7�kF�%*B" �q9 �(U�� ��� *F3�   `�*J@�
��F)�0� �kF�%B" �q9 W��K�� ������ ��7 � <%#�A��  1*D �0+   �*:;"   �I�*' �(3*8,

�(U��  ���0*	 ��!�"�7   �(3*8, GH*)  �*)0��  ,  G*�  �(3*8, R_ �� &(��*�   &*��  �*(U��
1'  �4�J�9� j05) �� L(	�	45  7%X��30 7%X�� , 25  %X�� ������ %"�(^. GH)7   %*3'

�((U	 �� ���0	 -���!�"�`�J�9�  �0	 P�" �I�' �(38, 7 1/52  %X��,  R_ &(��*� �(38, 
9/47  %X���)� .&���'�F'7     �*q"� -�*34�5� �*!" �� �# , ��0b	 �!" �� �#  �� 1*���^ Z��*' 

R���� ������ ����+ 1' 1V0	 �' , R���� ������ ��  �0	 C��0@  7  <%*�%�  �0*	 1�F�� ��   �40*�
�� 1������ �)�  , �0+ �0V,5'��6 , �kF�%B" �q9 &(' �.[�   �0	%(�M	 ��  �0*+.   &*��

 1q(�" R����J# , �?(�) T���" �')1391 (0:J#�) )C�+ 2�)0(� 7(.  

 R�?U2. 7�@�- /�d�4 iTM /� �: (A9-?�" Q>M  

(A9-?�" Q>M  0�1� N/" )P( 

`�J�9�                                �(U�� m5)  &(:� `�J�9�                            �(U�� m5)  

high 100%  
Low 9/47%  
high 1/52% 
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��F)�0�  0): U	 �� G�((38, `�J�9� �(� ��V�0' ��:D �(U�� ��6   7�*4,�� *F3� 
��F) `�J@��0� V�0' ��:D W��K��6 ������ �� �4,�7 � <%#�A��  1D �0+�(U��  �q9
�' �kF�%B" `�J�9� 2/55  %X�� �� �(38, &��	I�'�� ����   ��*(^    P�*" R_ `�*."� 1*' ,

 I�' �(38, ��  �0	 `�J�9� �'8/53  %X��, &(��� �(38, `�J�9� �' 2/46  %X��  ���*�
�� ��(^. &���'�F'7  �q"� -�34�5� �!" �� �# , ��0b	 �!" �� �# �� 1���^Z��'   �0	 C��0@

      1*�F�� 7R��*�� ��*���� ����*+ 1*' 1*V0	 �' , R���� ������ ��     \*��x �� 1*V�0' ��*:D
C��0@ �� ��� �kF�%B" �q9 �' ����^�(/M	  �' �/E�  �0	 R���� ���)� �� 1������  �0+

)C�+ 3�)0(� 7(.  

 R�?U3. 7�@�- 7U	1� �/T= /�d�4 iTM /� �:  

7U	1� �/T=  0�1� N/" )P( 

�(U�� m5)                               `�J�9�  &(:� `�J�9�                            �(U�� m5)  

high 100%  
Low 2/46%  
high 8/53% 

  

F)���0�  ���|: U	 �� G�((38, `�J�9� �( � �I�*'   �*(U��  ���0*	 ��*!�"� 7� *F3� 
��F) `�J@��0� W��K�� ���0	 ��!�"�7 � <%#�A��  �0+D1 �:;"   �*(U��   �0*	 P�*"   �*'

 `�J�9�7/51  %X���' ��I `�J�9� �' GH) , �(38, &��	3/48  %X�� &(��*� ��   &��*	
 ���� �(38,�� ��(^. &���'�F'7 " �� �#      �*q"� -�*34�5� �*!" �� �*# , ��0*b	 �!   1*���^

��Z��'     1*�F�� 7R��*�� ��*���� ����*+ 1' 1V0	 �' , R���� ������ ��  �0	 C��0@   -���*!�"�
 R���� ������ ��  �0	 ��q�� �' �/E� C��0@ �� �k�� ��� K(" ���0	�)� �� 1������ �0+ {

1q(�" &��  R����J# , �?(�) T���" �')1391 (0:J#�) )C�+ 4�)0(� 7(.  

 R�?U4. 7�@�- (4�1� ���Y�" /�d�4 iTM /� �:  

(4�1� ���Y�"  0�1� N/" )P( 

�(U�� m5)                               `�J�9�  
high                                     100%  

&(:� `�J�9�                            �(U�� m5)  
Low 3/48%  
High 7/51%  
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��F)�0� �qF�: U	 �� G� *((  3*8, `�*J�9� �(    7��� P�*" �*(U�� �I�*' �� *F3�   `�*J@�
��F)�0� ��� P�" W��K��7 � <%#�A��  1D �0+�(U��   ̀ �*J�9� �*'  �0	 P�" 4/44  %*X��  ��

 `�J�9� �' , &(��� �(38,6/55 %X��   ���*� I�*' �(38, ��  �*�  ��*(^ . &���'�*F'7   &(*F|
1q(�" �� ��(^ �(U�� 1D �0+   %FFD%�%*A	 , <%*FFD��q�� C��0@ �� �k�� ��� K(" ��� P�"Z 

R���� ������ ��  �0	 �)�  , �0V,5'��6 �# �� 1������ K(" �(U�� ,� &�� &(' ��V  �0*+ {
1q(�" &��  R����J# , �"��=X� T���" �')1382 (0:J#�) )C�+ 5�)0(� 7(.  

 R�?U5. 7�@�- /�d�4 iTM /� �: #� N/"  

#� N/" )Ex(  "0�1� N/ )P( 

`�J�9�                                �(U�� m5)  &(:� `�J�9�                            �(U�� m5)  

high 100% 
Low 4/44% 
high 6/55%  

  

��F)�0� �A+: U	 �� G�((38, `�J�9� �( 7������� %+� P�" �(U�� �I�' �� *F3� 
��F) `�J@��0� ������� %+� P�" W��K��7 �� <%#�A�   1*D �0*+  �*(U��     �0*	 P�*"  �*'

 `�J�9�9/42  %X�� ̀ �*J�9� �' , I�' �(38, �� 1/57   %*X��    ���*� &(��*� �(3*8, ��
�� ��(^ .&���'�F'7  �0V,5'��6 �#�(v   �*" �*(U�� , ������� %+� P�" �(U�� &(' ��VP 

%(�M	  �0	 �� �0+{ q(�" &��1   -�*34�5� �� ���(:' , R���� ������ ����+ �'  �*q"�   <%*+
0:J#�) 1q(�" &�� { R����J# , �^��� T���" �')1383 (0:J#�) )C�+ 6�)0(� 7(.  

 R�?U6. 7�@�- /�d�4 iTM /� �: �	�
�� ?�� N/"  

�	�
�� ?�� N/"  0�1� N/" )P( 

`�J�9�                                �(U�� m5)  
high                                     100%  

&(:� `�J�9�                            �(U�� m5)  
Low 1/57%  
High 9/42%  

  
  

��F)�0� ��=#: U	 �� G�((38, `�J�9� �( � &(��*�    P�*" �*(U�� <�*�' 7� *F3�   `�*J@�
��F)�0� W#�D  P�"<��'7 � <%#�A�� 1D �0+ �(U��  �0	 P�" K("  �' `�J�9�9/46   %*X��

`�J�9� �' , I�' �(38, �� 1/53 � %X� �*� ���� &(��� �(38, ��  ��*(^.  &���'�*F'7   �0*V,
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5'��6 %(�M	 <��' P�" ,  �0	 P�" &(' 0:J# �� �0+.  &�� �(/M	 �*'    , R��*�� ��*���� ����*+ 
 �q"� -�34�5� �� ���(:' <%+ * R_ �� �D�9 1D �)� 1D  W#�D <�*�' P�"  �*�   %*"�0	 h*@�' 

W#�D  �0	 P�" �" W��K�� h@�' <��' P�" W��K�� ,P      1*' 1*V0	 �*' &(*F}J# , �0+  �0	
�)�() , R���� ������ ����+    ���� �0*V, R��*�� ��"�*' ��:() �� 1D �4�� ~0D�) ��# * 

���� ���^��) 1*q(�" &�� {      R���*�J# , R�*^��� T��*�" �*')1385 (0:J# �*) ) C�*+ 7 7
�)0(�(.  

 R�?U7. 7�@�- $/�� N/" /�d�4 iTM /� �:  

 N/"$/��  0�1� N/" )P( 

� m5)`�J�9�                                �(U�  
Low                                     100%  

&(:� `�J�9�                            �(U�� m5)  
Low 1/53%  
High 9/46%  

  

��F)�0� ��A#: U	 �� G�((38, `�J�9� �(  3*)0	 YQ�*+ �I�' �6    �.*:" 7�4�*�
 �X0�Q W;' 1' ��"�' -���.�@�  %*(40	 1*'    7�*?Q�� Y4�*Q�"� *F3�   ��F*) `�*J@��0� 

3)0	 YQ�+ W��K��6 � <%#�A� 7�4���  �0*+{  �*:;"      �*' ��*���� �� �kF�%*B" �*q9
`�J�9� 2/66  %X������ �(38, &��	I�' �� �� R_ `�."� 1' , ��(^ �(U��    �*'  �0*	 P�"

 `�J�9�4/52 %X��  ̀ �*J�9� �' , I�' �(38, �� 6/47  %*X��   ��*� �(3*8, ��  ���*� &(
�� ��(^ .&���'�F'7 5'�� �0V,6  YQ�+ ,  �0	 P�" &(' 0:J#�4�� 63)0	 %(�M	 �� �0+. 

5'�� &��6 ' �.[�%        �� `0*� �*q9 W��K*�� h*@�' -���*.�@� W��K*�� 1*D �)� C(4� &�
, ������7 �k�� �0) ��7 ��  �0	 W��K�� h@�' �0+ )C�+ 8�)0(� 7(.  

 R�?U8. 7�@�-  /�d�4 iTM /� �:ET"?�W1� 7� (;1
L j[� ���E�+ K (*L	 \W�L�"  

?�W1� 7� (;1
L j[� ���E�+ KET"  \W�L�"

(*L	  
0�1� N/" )P( 

`�J�9�                                �(U�� m5)  
Low                                     100%  

&(:� `�J�9�                            �(U�� m5)  
Low 6/47%  
High 4/52%  

  
  



238   �	�
�� ������� /���	  50����� � 1 ���� �1394 

 

F}J#(&7 ?S	 �� <��=�)� �'()�:9 C( ��O 1��x ��  *V�� R�0	6  *)�:9(U�� � *( �
  U	 1*' �.*:" �� $%# *((U�� -��( �*#��     ���*^�/� -%*+ , <%#�*A� 1*AB"� U	 *(( -��

U��(�#�� U�� �' 1AB"(<��%"� �� $%# � ^(�� ��D .?S	()�:9 C( ��O   O*JD 1' 1��x
 �"  ��K��Netica  �q"� �� ^(�� . `,%V9 V��6 ���^�/�� U	 *((U�� -��( �*#��   �� 1*"0J"

�>?@ 6AB" '(K� & �� R�A"  �0	 P�" �'�� �%#. ��, W#�D 7`,%V &�� ���pG"� U�� �# *( �
R�A" %F#�Z V��6 )�:9( �����^�/� �� U	((U�� `�J�9� �(      , �*)�  �0*	 P�*" �*' �*#�
��JD����^�/� �� �� WFD��� &� R�A"  �0	 P�" �' �� %#�.  
x `,%V \.9  1*34�5� ��0� ��#�(U�� 6J# �� ������� %+� P�" �(U�� G"����, W#�D 7

    1*' �*X0�Q W*;' -���.�@� �.:" �(U�� , �(/M	 &���A(' �(U�� &�� 7&���'�F' {�)� ��A('
�?Q�� Y4�Q�" %(40	 ���� �� G"����, W#�D &���JD 1D �q"_ �� *      P�*" �*' �� �(/M*	 &��*�JD *

�� ������ ��  �0	���� R�� .1' K(" �#�(U�� ���)  `,%V �� �(/M	 pL(	�	9 <%+ �D� %"�.  

R�?U 9 .U�	' �kB/2� d���d�4 �/��:/� �	 7"1�" ()*+ '!�" ��.-/� ,  N/"0�1�  

d�4 0�"�/  �� j:�=-l"�  

������� %+� P�"  507/4  
<��' P�"  602/1  

���0	 -���!�"�  2694/0  
��� P�"  2527/0  

1V�0' ��:D  07136/0  
�4,� Z��%"�  02202/0  

�kF�%B" �q9  02149/0  
�4,� �#%'  01245/0  

 �.:"-���.�@� �X0�Q W;'  1'
%(40	 �?Q�� Y4�Q�"  

004979/0  

۴ .7>��" �/�B � �:	��9!S  

34�5� ��6 hS' �(J#� 1' 1V0	 �' 7�8�9 R���� ������ ��  �0	7  �� <��=�)� �' 6�.+ �*>?@ 
%+ ���)�F+  �0	 �' �/E� C��0@ &�K('. GH)7    �*)��' 1*' �)�() C(?S	 �� <��=�)� �'

%+ 1�Q����  �0	 �' �/E� C��0@ &���JD , &���A('.  �� �D�9 T���"_ R 1D �)�  &(*' ��
 �0	 �' �/E� ��#�(U��7 1'   /M*	 L(	�	(�7    %*+� P�*" �*(U��     R��*�� ��*���� �� ���*����
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����  �0	 P�" �' �� �(/M	 &���A(' .&(F}J#7  &(:� -I�J�9� 6�.+�>?@    �D�*9 &�K*('
������ %+� P�" ,  �0	 P�" &(' �0�3� ��.	�� ��� �)�. ,��' �!" \.x7  �*(U��  �0	� 

R,��  %*#� R�A" WFD�, %+� �' �.	�� ��#�(U�� ���) �� %+� 1' �)� &�J� 1D �)��7 
[�sa 1' %+� P�" W#�D �^�  R,�� �0x   �0	 R��'I�' 1' ��  W���*^   *5'�� 7%*+�' 1�*+��6 

)0�3�� %+ %#�0Q CX�9  �0	 , %+� &(' .pW��K�� &��    �	�0*X �� �*)� &�J�  �0	
�)�() �� �40� ����%� 1D �0+ CX�9 %FD <��=�)� �x�:."� ��# .  &*�� �*' <,a@7   �*^�

D 7%F�" �((U	 �40� RaD �(:�pW#�  %#�0Q  �0	 W��K�� h@�' ��D�0Q �0x 1' %+� P�"
%+ .R���� �0AD �� `aB�)�  �4,� �� �KD�� O"�'���%" �0V, ,7 ���x ��7     1*' 1*V0	 �*'

V�0' �k�:'�,6  *V�0' ��:D ��=" ��#%�_�� W#�D �' 7u��Q �%�_�� l'�F� 1' �4,�6 
�� W��K�� �4,� �%'� .    �' �� 1*V�0' ��*:D R��*.V ���*' �4,�   �K*D�� O*"  ���B�*)�

�� %FD7  &�� 1D 1?b:� �0	 W��K�� h@�' �� �0+ .7&���'�F'      ���*���� %*+� W#�*D �*'
 �0	 W��K�� �� %'�� .7&���'�F' �)�() 1}"�F|   1*V�0' ��:D &(�M	 �� ������� R����^

�,� ��  7%FFD <��=�)� �k�� ��#��      %*'�(" W��K*��  �0*	 �*+�� ��*!�"� R�0	 . 7&���'�*F' 
�� 0	�" &(F| R�(5'�� �?@ 1D ���^ 1q6  �+�" ������� %+� ,  �0	 P�" &(' �0�3�

�)�() ��  R���� ������ ���Q�) , �#�)� .       ��*���� ��  �0*	 �*' ���*^�/M	 �*(U�� &(*�,�
R����7  T���" ��)� �' 6�.+�>?@  <��' P�" �(U�� 7&�K('�)� . %*+ �D� 1}"�F|7   ��*.	��

 �.[�  �0	 P�" �' �(U�� &����) .�)��'  �*� R�A" �#    �� �#�0*AD �� ���(*:' �� %*#� 
5'�� -%�%F?'6 P�" R�(� ��.[� �J)� Z��' ���� �0V,  �0	 , {�	    P�*" R�K*(� 1D ���V

�J)� Z��' s�.��B	 �)� ���0	 %",� �� �'�	��'. �� ��x�7     �4�*� ��*#����' R�%*B� C(4� 1'
�(��_ 7R���� �� 1���A����� W�� R���� �� �4�� ��#7  1*' �.:"   �#�0*AD ���*)7   -,�*=��

 �)��)�() `�J@� ,   pW��K*�� 1*' 7�0) P�" W#�D ��V 1' 7�x�:."� �40� ��#   �*J(�
���� &���� �� �qF� �# ���%" %(40	 �' �)0:S� �(/M	 1D 7�0+.   ���*^�(/M	 �(U�� &(�0)

 R���� ������ ��  �0	 �' ���0	 -���!�"��)�       �kF�%*B" �*q9 W��K*�� C*(4� 1*' 1*D  ,
�)�() �� ���(:'      �*� ��*���� ��  �0*	 h*@�' , ��*q�� �k�� ������� ��#  �0*+ .   �0*	

 `�9 1' �� �	_ ��8�B	 ���!�"� C�%.	��     ��  �0*	 P�*" , C*D ��8�B	 �!" &�� �� , %FD
�� %�%A	 %FD . ���^�(/M	 �(U�� &(����| R���� ������ �� ��� P�" �(U�� �*)� .  W��K*��
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 ��� P�" h@�'%� W#�D�� �?Q�� `0� %��Q -� �0+7  1*q(�" ��7   �V��*Q ��*#I�D7   �*'
�'�/ ��� R_ �J(� R�0' �# R��^ CQ�� �� 7<%FFD%(40	 �0AD �� 	�0' %F#�0Q � .W��K�� 

h@�' �I� ���� ��       1*"�,� ����*' &*�� �� ��^��0*) , ���� ����*' �J) 1' �kF�%B" �0+
(40	 1' %��' ������ �� 1D �40� 1�)�0Q�" , �0+1����) , %    �J*) 1*' �0+ \��K	 ����^

 ~��D %�) , ��� , ��^��0)1"�,� �0+ , �+�� %#�0Q �� �� ��  �0	 , %(40	 ���.   �0	
h@�' ������ �� �0V0� ��    �*)� �� �*?� `0� 1' �� �0Q ��J�@�  ��� 1D �0+ %*F#%'  ,

p`0� p�V��Q  �?� `0� &(A"�V �� �	�./�'FD %F�4�� -,�/ \��x &�� �� ,   `0*� �' �� �0Q
%FFD �=9 ��k�� -�./�' .1�.4�7   ��*� -���!�"�7      �*+�� %*#�0Q 1*����  �0*	 1*D7   &*��

�' W��K�� �� ���J�@� �� %#�{  <%�%� &��»��I� ���)« ����  �" . �(U��  �*k�� ���^�(/M	
 1V�0' ��:D�)� .     R_ `�*."� 1*' , �*4,� �#%*' W��K�� h@�' 1V�0' ��:D  W��K*��
�V �� �kF�%B" 13���  �0+ , K("��  �0	 ��q�� h@�'  �0+ .�4,� Z��%"�  �*k�� ��� K("  ��

  �0	 P�" �' ���^�(/M	 C��0@�)�. 13)0	 `�9 �� ��#�0AD �KV R���� �0AD  �*)� . ,�
13)0	 `�9 �� ��#�0AD ��� �^i�, �� �)� -��.@: 1 .  �*(��� �0*V,    �� �?*X� ��*#

������{ 2 . �#I�D ���' <%F��K� ��8�B	-��%Q ,     1*F�K# W��K*�� %*F"�� �*?�I� 1'   ��*#
�4,� .q(�"6    , �*)� W��K*�� `�9 �� <%F��K� �0x 1' �8�B	 1D �)� &�� �^i�, ,� &��
q(�"6   �0	 �8�B	 W��K���)� .7&���'�F'  W#�D�4,� Z��%"� ��     �*�V �� �?��*@ %*"�0	

%+�'  �0	 W#�D . �*.[� K("  �0	 �' �kF�%B" �(/M	  �*)� .  -��*.@ 1*'  �*k��7    ��*� �*'
�'�/ 8�@ �kF�%B" W��K�� �' �^� 7`0� ���^ �@�) R�0'6      �0*x 1*' -��%*Q , �*#I�D

%'�(" W��K�� L)�F��7 �J(� ��0J@ m5) �# �� W��K��   %'���� %�%A	  �0	 ,  0*+� . ��
 �0AD R�����(��� K(" 1"0^ 1' %(40	 �' �D�9 ���Q�) , %(40	 ��#  �' <��J# 1D �:(" ��

 W��K��  %*'�� %*+� �kF�%B" W��K�� �.:" R�J# 1' K(" 18�@ $�x �kF�%B" .  7&���'�*F'
 `0� �q9 , �kF�%B" W��K��1' �)�@  �*J(� W��K�� -�0X 1' �� �0Q �(/M	    �,�*' , �*#

�� R�A"  �0	 %#�. " �(U��:%(40	 1' �X0�Q W;' -���.�@� �.  �*?Q�� Y4�Q�"7   1*D
YQ�+ �� ���  ��#�4�� 63)0	 �)�7 ����� �(/M	 �.[�   R��*�� ������ ��  �0	 �' �*)�. 

� g080� &���            ���*' ��*���� �� �kF�%*B" &*�� \*��K	 1*D %*+�' C*(4� &*�� 1*' %"�0	
1����) ���^%(40	 �� �7 �(��� �0V, �'  �4�*Q ��#       �0*x 1*' 7R��*�� ��*���� �� �0*V0�
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, <%A" $�X L)�F�7 ���x ��7  R�%B� L.) 1'<��' �/_ %(40	 �� L)�F� ��,������� �7 
kF�%B" \��K	� �:	 \��x �� ������ ��(  ��"�*' -a  L*V0�   �*�  �0*	 ��*q��    1*" �0*+
%(40	 W��K��. 1����) �I�' O:��  �� R���� �� ����^" LV0� �����F��  %@ W��K� *( �

1����) �� ����^ �0+. 7&���'�F' V�0' �k�:'�, l5�6 �� 1' �4,�_  &(�M*	 , �=" ��#%�
" ��0� �4�� l'�F�  1*' C*(" ��V �� �?��@ -�(4��  �!" &�Q�)%�_��D \��x �� ��(   %*+�

����0' %#�0Q ��% .&(F}J#7 V�0' �^�6    %*+�' �*�=" ��#%*�_�� �� CB�:� �4,�  ,   �*!"
 %�_��D �	�(4�� %+�'V�0' ���Q�) ,6   ja*X� ��0J@ �0*+ �*� 7      1*D �0*' ��,%*(�� R�0*	

�� �KD�� O"�' `aB�)�   W#�*D ��V �� ���^ %"�0	    %*+�' R��*�� ��*���� ��  �0*	.  ��
�k�� $�x7 1V�0' ��:D �?@ 1' 7R���� ������ �� 4�0�� ��#�  �,%*S� ,��    �4�*� ��*#

�)�() 7�4,� �)�() 1' �40� ��#  �0'�� �4�� ��#<%+ saJ@ ,   �K*D�� O"�' `aB�)�
�)� <��D N(3]	 K(" �� .�)�() 71q(�" �� �#�  ���� �*' L?v� �40�Z    ��K*�� 1*' �*4,� W

�� �qF� ������ �� �kF�%B" �0+. 1' R���� ������ �� �� �!"  %*)�7    �*#�FkF	 C*(4� 1*'� 
1����) O:�� , ������ ����Q�)  ��:."� 7I�' ����^�1" �40   7���%*" %(40	 �' ��(/M	 ��F	

�J(� ��0J@ m5) W��K�� 1' 1�?' �� �qF� 13��V ��  �0	 , �# �0+. 7&���'�F'   1*V0	 �'
D� L4�5� 1'<%+�7 ��   �*� L*V0� ������ �� O:�� C��@ �=^ R�0	   �0*+  1*D  \*��K	

1����) O��S	 �� �kF�%B"   ����*^   ��*�JD p�����*D�� 1�*+  %*+�'.  7&���'�*F' �(  ���F*A
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